To determine effects of photochemical weathering of petroleum, surrogate and Macondo (MC252) crude oils were exposed to solar radiation during the formation of Water Accommodated Fractions (WAF) in sterile seawater. Samples were incubated in either unfiltered sunlight, with ultraviolet radiation blocked (Photosynthetically Active Radiation [PAR] only), or in darkness. WAFs were collected at two time points over the course of a week. Fourier Transform Ion Cyclotron Resonance Mass Spectrometry (FT-ICR MS) analyses of water soluble species formed during exposure to sunlight were compared for the different treatments. Photochemical alterations resulted in differences in compound class distributions. In general, surrogate oil was photo-oxidized across a wider carbon number range compared to MC252. While photochemical differences were observed between MC252 and surrogate oils, microbial production in seawater responded similarly to both WAFs from both types of oils with the majority of the inhibition resulting from oil exposure to visible light.
Introduction
To determine effects of photochemical weathering of petroleum, surrogate and Macondo (MC252) crude oils were exposed to solar radiation during the formation of Water Accommodated Fractions (WAF) in sterile seawater. Samples were incubated in either unfiltered sunlight, with ultraviolet radiation blocked (Photosynthetically Active Radiation [PAR] only), or in darkness. WAFs were collected at two time points over the course of a week. Fourier Transform Ion Cyclotron Resonance Mass Spectrometry (FT-ICR MS) analyses of water soluble species formed during exposure to sunlight were compared for the different treatments. Photochemical alterations resulted in differences in compound class distributions. In general, surrogate oil was photo-oxidized across a wider carbon number range compared to MC252. While photochemical differences were observed between MC252 and surrogate oils, microbial production in seawater responded similarly to both WAFs from both types of oils with the majority of the inhibition resulting from oil exposure to visible light.
Experimental
MC 252 and surrogate oils (2-4%) were added to pasteurized seawater and exposed to full sun, PAR only and dark. Samples were collected after 1 day and 1 week. A portion of the WAF was added to live seawater, amended with 3 H-leucine and processed to determine toxicity. 1 Water-soluble organics (WSO) were extracted. 2 Whole MC252 and surrogate crude oil and derived acidic and basic WSO were analyzed with a 9.4 T FT-ICR mass spectrometer (Tallahassee, FL). 3
Conclusions
Even though MC252 and surrogate oils share similar geochemical properties such as elemental compositions and bulk properties, the complexity of the petroleum influences its response to photochemical degradation due to compositional differences. Although WAF preparation for this study varied from Ray et al., similarities were observed such as O2 loss, increases in O4-O6 and formation of N1Ox species for light exposed MC252. However, this study found higher percent relative abundances for oxygenated species compared to Ray et al. 4 This further emphasizes the importance WAF formation may have on species formed from photochemical exposure. Future efforts will focus on identifying specific sub classes formed during PAR exposure that contribute towards the observed toxicity trend.
